Simultaneous observations by the large number of gamma-ray burst detectors operating in the GLAST era will provide the spectra, lightcurves and locations necessary for studying burst physics and testing the putative relations between intrinsic burst properties. The detectors' energy band and the accumulation timescale of their trigger system affect their sensitivity to hard vs. soft and long vs. short bursts. Coordination of the Swift and GLAST observing plans consistent with Swift's other science objectives could increase the detection rate of GLAST bursts with redshifts.
sensitivity, the continuum sensitivity over a 1 s accumulation time.
The synergy between missions will be maximized by simultaneous burst observations. Particularly important is the overlap between detectors with spectral capability (GLAST, Konus-Wind, Suzaku-WAM) and localization capability (Swift-BAT and INTEGRAL-ISGRI). Konus-Wind and INTEGRAL SPI-ACS essentially see the entire sky, while GLAST-GBM, Suzaku-WAM and RHESSI see down to the horizon for a lowEarth orbit. Although ISGRI is sensitive, it has a (relatively) small FOV. The GLAST instruments-the LAT (<20 MeV->300 GeV) and the GBM (8 keV-30 MeV)-have large FOVs and the GLAST observatory will operate in a fixed survey mode. Swift-BAT also has a large FOV and Swift has a very flexible observing timeline.
Because of their large FOVs and complementary strengths-localizing bursts and following afterglows for Swift, accumulating spectra over 7 energy decades for GLASTincreasing the overlap between these two missions will have major scientific gains. During most of its mission, the LAT's pointing will follow a fixed pattern to execute an all-sky survey. On the other hand, Swift observes a number of targets each orbit with its Narrow Field Instruments (NFIs)-X-ray Telescope (XRT) and Ultraviolet-Optical Telescope (UVOT); the wide FOV Burst Alert Telescope (BAT), which observes bursts' prompt emission, is centered on the NFIs. The NFI targets are burst afterglows and other astrophysically interesting sources. Semi-analytic calculations show that if Swift does not coordinate its pointings with GLAST, ∼13% of GLAST-LAT bursts will be in the Swift-BAT FOV, and ∼27% of Swift-BAT bursts in the GLAST-LAT FOV. If Swift points as close as possible to the LAT pointing direction these overlap numbers could increase by ∼3×! However, this estimate neglects Swift's observational constraints, and sacrifices many of Swift's scientific objectives. Nonetheless, the judicious choice of Swift NFI targets could increase the LAT-BAT overlap by ∼2×. For example, Swift's timeline could include two sets of targets, one observed when the LAT is pointed towards the northern hemisphere, and the second for the southern hemisphere. Procedures to increase this overlap with little impact on Swift's science objectives are under development. An increase in the LAT-BAT overlap would of necessity increase the GBM-BAT overlap. Note that a burst in a detector's FOV may nonetheless be too faint to be detected.
Coordination with GLAST of the timelines of most of the other burst missions would yield meagre increases in the detector overlaps because the detectors are nearly allsky (or are occulted by the Earth), or their operations do not lend themselves to such coordination. Because of the different FOVs and the varying detection sensitivies, I forsee that most bursts detected by one of the constellation of burst detectors will have at best upper limits from other detectors. A few bursts a year will be well-observed by a varying assortment of missions; for example, Swift might provide a location, Konus-Wind spectra, and Swift and GLAST-LAT afterglow observations. If the Swift timeline is coordinated with GLAST, then the LAT and BAT will observe simultaneously ∼50 bursts a year, although the LAT will probably detect less than half of these. The localizations, spectra and lightcurves of this last set of bursts will advance the study of gamma-ray bursts.
